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ABSTRACT
The purpose of the study was to compare and investigate the anthropometric and
physiological parameters of male and female runners in the state of Chhattisgarh. Eighty adult
male (N=44) and female (N=36) runners from different districts of Chhattisgarh were selected for
the purpose of study. All the male and female runners of 200m, 400m, 800m and 10,000m were
the members of respective district teams participating in open state athletic competitions (M/F). To
compare the male and female runner on physical and physiological parameters: means, standard
deviations and t—ratios were computed. The results of study revealed that the female runners were
found taller, heavier and more fatty in comparison of male counter parts. Similarity was observed
between male and female runners in their body mass index (BMI. Male runners were found to
have greater in amount in all physiological parameters except peak flow expiratory rate (PFIR)
than their counter parts. where as female runners were found to have greater degree of peak flow
expiratory rate than did male runners. Male and female runners did not differ significantly in
systolic blood pressure, pulse pressure and pulse rate parameters of physiology. Where as male
and female runners had variation in diastolic blood pressure, mean arterial pressure (MRP) and
peak flow expiratory rate (PFIR) parameters of physiology.
Keywords: Anthropometry, physiology, sexes, Runners, Parameters.
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1. INTRODUCTION

Physical activity by sportsmen has been shown to increase muscular strength, reduce
body fat and increase lean body mass, thus keeping BMI within physiological limits [Phillips,
2012].

Physiology of exercise has become an increasingly important topic for research and
discussion over the past few years. Exercises are being prescribed either to prevent the disease or
as an adjuvant to a patient during convalescence and rehabilitation. Lack of exercise is linked to
cancer, diabetes and cardiac disease causing around ten percent of death in the planet.
Approximately 2 million deaths per year are attributed to physical inactivity, prompting WHO to
issue a warning that a sedentary lifestyle could very well be among the leading causes of death
and disability in the world [Prakash, 2013).

Exercise has shown to increase muscular strength, reduce body fat and increase lean body
mass, potentially decrease resting systolic and diastolic blood pressure, increase maximal oxygen
consumption (VO2max), improve in cardiovascular / cardio-respiratory function(heart and
lungs), increase maximal cardiac output, increase blood volume and ability to carry oxygen,
increase blood supply to muscles and ability to use oxygen (Doyle, 1997) .

Height and weight variable may be useful, when they are identifying future athletes for
training . A strong positive relationship between the height and weight of sports athletes and
moderate positive relationship between the height and BMI in athletes was observed at the
Australian Institute of Sport.

Body mass index (BMI), calculated as weight (kg) divided by the square of height (m?) is
an important index which can be used as a measure of percentage fat in an individual ( Ani, Nku,
Nna and Nwangwa, 2014; Ode , Pivarnik , Reeves and , Knous, 2007). The formula had already
been proposed by the Belgian mathematician, Adolphe Quetelet, in the nineteenth century. The
index has been used until today; it was previously named after its inventor but since 1972 it has
been known as the "body mass index". Underweight BMI (<18.5 ) indicate that that your weight
maybe too low, which can decrease your body's immune system, which could lead to illness.
Normal BMI (18.5 - 24.9 ) range possess the ideal amount of body weight, associated with living
longest, the lowest incidence of serious illness, as well as being perceived as more physically
attractive than people with BMI in higher or lower ranges. Overweight BMI (25 to 29.9) range
are considered overweight, which increased risk for a variety of illnesses For live in healthy
ways, lower their weight, through diet and exercise. Obese BMI (>30 ) , which is also called
physically unhealthy condition. The higher your BMI, the higher your risk for certain diseases
such as heart disease, high blood pressure(hypertension), type 2 diabetes (High blood glucose),
High LDL cholesterol , High triglycerides , Physical inactivity, gallstones, breathing problems
and certain cancers.

Exercise has been documented to increase muscular strength, reduce body fat and
increase lean body mass, potentially decreasing resting systolic and diastolic blood pressure
[Doyle, 1997].

Blood pressure is defined as the force of blood pushing against the artery walls as blood
circulates throughout the body. Blood must circulate at an appropriate pressure in order to
sustain life. A healthy adult normally has a blood pressure of less than 120/80mmHg
(millimeters of mercury). The first number is the systolic pressure which represents the pressure
when the heart contracts. The second number is the diastolic pressure which is the pressure when
the heart is resting between beats. Even though blood pressure varies within an individual, those
with a pressure of 140/90mmHg or more for a sustained period of time is said to have high blood
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pressure, also known as hypertension. A person with high systolic pressure and normal diastolic
pressure is classified as hypertensive and the same applies for a person with high diastolic
pressure and normal systolic pressure.

Blood pressure is a vital cardiovascular variable which has been documented to have an
abstract association with body mass; a relationship that is poorly understood [Stamler, 1991].

The fundamental parameters defining hypertension in both adults and children do not
differ in athletes . In the adult, hypertension is defined as a systolic BP >140 mmHg or a diastolic
BP >90 mmHg "based on the average of two or more properly measured, seated BP readings on
each of two or more office visits.

The mean arterial pressure (MAP) is a term used in medicine to describe an average
blood pressure in an individual (Zheng , Sun and Li, 2008) . It is defined as the average arterial
pressure during a single cardiac cycle. It is believed that a that is greater than 70 mmHg is
enough to sustain the organs of the average person. is normally between 65 and 110 mmHg(
Dnurse, 2007). If the falls below this number for an appreciable time, vital organs will not get
enough Oxygen perfusion and will become hypoxic (A condition called ischemia). Pulse
pressure is the difference between the systolic and diastolic pressure readings. It is measured in
millimeters of mercury (mmHg) (Zheng , Sun and Li, 2008).

Pulmonary functional status was assessed by recording peak expiratory flow rate (PEFR).
PEFR was selected because it is widely accepted as a reliable parameter of pulmonary functions
and is simple to perform as a bed-side test. Hadorn introduced PEFR in 1942 and it was accepted
as a parameter of pulmonary function test (PFT) in 1949 ( Jain et.al., 1983; Kaur et.al., 2013;
Sembulingam et.al., 2013) .

The PEFR has been defined by the European Respiratory Society as the maximal flow
which is achieved during expiration that is delivered with maximal force starting from the level
of maximal lung inflation. (Ebomoyi, and Iyawe, 2015). The peak expiratory flow rate (PEFR)
is a person's maximum speed of expiration. It measures the airflow through the bronchi and thus
the degree of obstruction in the airways. The peak expiratory flow rate (PEFR) is a test that
measures how fast a person can exhale. PEFR is affected by changes in broncho-pulmonary
structure and function. (Phillips, 2012). Swaminathan et al. (1993) measured the Peak expiratory
flow rate in healthy South Indian Children aged 4-15 years using the wright’s Mini peak flow
meter. They found lower PEFR values in Indian children which could be due to an effect of
lower lung volumes due to a smaller chest size. A study by Rastogi et al. ( 2009) in children
having recurrent respiratory tract infection found altered PEFR in 67.6 percent patients. They
also observed PEFR to be the most sensitive parameter to detect alteration in lung function.
Gundogdu Z, Eryilmaz N (2011) revealed that PEFR values were lower in obese children than
in non-obese children. There were also significant differences between girls and boys. The
association of higher BMI with lower PEFR may indicate that obesity is an important risk factor
for reduced airflow or lung function in children.

The purpose of the study was to compare and investigate the anthropometric and
physiological parameters of male and female runners in the state of Chhattisgarh.

2. METHODOLOGY
2.1. Sample

Eighty adult male (N=44) and female (N=36) runners from different districts of
Chhattisgarh were selected for the purpose of study. All the male and female runners of 200m,
400m, 800m and 10,000m were the members of respective district teams participating in open
state athletic competitions (M/F) held at South East Central Railway (SECR) Cricket Play
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Ground from 11/06/2016 to 13/06/2016 and volunteered to participate for this study. The
average age of male and female runner was 22.78 + 2.26 and 21.32+2.08 respectively.
2.2 Experimentation

All participants were contacted at the site of their competition venue as well as staying
place during competition and underwent for the measurement of anthropometric variables and
physiological parameters. Oral and written informed consent was taken from all the participants,
coaches and managers of the respective teams before testing them.

Measurement of Weight and Height: After all outer clothing and shoes were removed, the
body weight and height were measured by using digital weighing machine and height with
stadiometer to the nearest 0.1 kg and 0.1 cm, respectively.

Determination of Body Mass Index (BMI): BMI of each subject was obtained
mathematically using the formula: BMI = Weight (Kg)/Height (m2). where underweight was <
18.5 kg/m2, normal 18.5— 24.9 kg/m2, overweight 25.0-29.9 kg/m2 and obese > 30.0kg/m2
(World Health Organization, 2006).

Measurement of Blood Pressure: Resting blood pressure (RBP) was measured three times at
five minutes intervals using a digital blood pressure monitor according to standardized guidelines.
The children were seated with the arm cuff and zero indicators on the monitor at the level of the
examiner's eye. All the readings were taken in triplicate on the right arm. Each subjects reading
was obtained thrice after which the average was used as the subject’s blood pressure.

Determination of Mean Arterial Pressure and Pulse Pressure From the BP measurements,
the mean arterial pressure (MAP) was derived using the formula: MAP = DBP + '3 (SBP — DBP).
Pulse pressure (PP ) was calculated as the difference between SBP and DBP ( Zheng, et. al.,
2008).

Measurement of Pulse Rate : The pulse rate was also taken by palpating the radial artery at
the wrist for one minute using the stopwatch.

Measurement of Peak Expiratory Flow Rate : Peak expiratory flow rate was measured using
the JSB peak flow meter (JSB Health Care Pvt. limited, New Delhi). The subject was asked to
inhale deeply and then exhale maximally through the mouth piece of the device. The reading was
taken thrice, after which the highest of the three readings was recorded as the PEFR.

2.3 Data Analysis:

Statistical analysis was done using SPSS version 16.0.Values were analyzed based on age,
sex, BMI, and PEFR. The t- test was used to compare the mean for male and female at P < 0.05.
The ANOVA was used to compare the various mean for the BMI group at P < 0.05.

3. RESULTS

To compare the male and female runner on physical and physiological parameters: means,
standard deviations and t-ratios were computed. The level of significance was set at .05 level and
data pertaining to this has been presented in Table 1 to 4.

TABLE 1
DESCRIPTIVE STATISTICS OF ANTROPOMETRIC PARAMETERS OF MALE
AND FEMALE RUNNER OF CHHATTISGARH

S.No. Variables Sex N M SD
1. Age (yrs) Male 22 22.78 2.26

Female 18 21.32 2.08

2 Height (cm.) Male 22 156.23 4.39

Female 18 163.06 8.66

3 Weight (kg.) Male 22 48.05 4.79

Female 18 55.61 5.51

4 Body Mass Index Male 22 19.00 4.79

Female 18 20.53 2.62
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The mean scores of male and female runner of Chhattisgarh state on anthropometric
parameters have been depicted in figures 1 to 4.
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Figure:1-Mean Scores of Age of Male and Female Runners of Chhattisgarh State
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Figure:2-Mean Scores of Height of Male and Female Runners of Chhattisgarh State
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Figure:3-Mean Scores of Weight of Male and Female Runners of Chhattisgarh State
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Figure:4-Mean Scores of BMI of Male and Female Runners of Chhattisgarh State
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CHHATISGRH ON ANTHROPOMETRIC PAPRAMETERS

TABLE 2
SIGNIFICANCE OF DIFFERENCE BETWEEN MALE AND FEMALE RUNNERS OF

S. No. Variables Sex Mean MD % M t-ratio

1. Age (yrs) Male 22.78 1.46 0.48 3.04%*
Female 21.32

1. Height (cm.) Male 156.23 6.83 2.24 3.23%
Female 163.06

2. Weight (kg.) Male 48.05 7.56 1.62 4.65%
Female 55.61

3. Body Mass Inde] Male 19.00 1.53 .0.83 1.84

(BMI) Female 20.53

*Significant at .05 level
t.05 (38) = 2.02
It is evident from Table 2, that statistically significant differences were found between

male and female runners on age,

height, weight, and BMI,

as the obtained t-values of 3.04,

3.23, and 4.65, respectively were higher than the required value of t.05(38)=2.02. But the
significant difference was not found between male and female runners on body mass index , as
the obtained t-values of 1.84 was less than the required value of t.05(38)=2.02..

TABLE 3
DESCRIPTIVE STATISTICS OF PHYSIOLOGICAL PARAMETERS OF MALE AND
FEMALE RUNNER OF CHHATTISGARH

S. No. Variables Sex N M SD
1 | Systolic Blood Male 22 128.00 10.18
Pressure (mmHg). Female 18 118.11 15.99

2 | Diastolic Blood Male 22 78.09 7.79
Pressure (mmHg). Female 18 69.28 12.69
3 | Mean Arterial Pressure Male 22 75.81 28.38
(mmHg). Female 18 93.54 8.87
4 | Pulse pressure Male 22 48.83 10.67
(mmHg). Female 18 47.91 8.19
5 | Pulse Rate Male 22 95.23 13.81
(Beat/Minute) Female 18 94.39 15.08
6 | PEFR (Peak Expiratory Flow Male 22 309.95 44.59
Rate) -LPM Female 18 436.00 54.28

The mean scores of male and female runner of Chhattisgarh state on physiological
parameters have been depicted in figures 5 to 10.
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Figure:5-Mean Scores of Systolic Blood Pressureof Male and Female Runners

of Chhattisgarh State
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Figure:6-Mean Scores of Diastolic Blood Pressure of Male and Female Runners
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Figure:7-Mean Scores of Mean Arterial Pressure of Male and Female Runners
of Chhattisgarh State
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Figure:8-Mean Scores of Pulse Pressure of Male and Female Runners of Chhattisgarh State
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Figure: 9-Mean Scores of Pulse Rate of Male and Female Runners of Chhattisgarh State
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Figure: 10-Mean Scores of Peak Expiratory Flow Rate of Male and Female Runners of
Chhattisgarh State
TABLE 4
SIGNIFICANCE OF DIFFERENCE BETWEEN MALE AND FEMALE RUNNERS OF
CHHATISGRH ON PHYSIOLOGICAL PAPRAMETERS

S. Variables Sex Mean MD o t-ratio
No. DM
1 | Systolic Blood Pressur{ Male 128.00 | 9.89 4.16 1.89
(mmHg). Female 118.11
2 | Diastolic Blood Pressu| Male 78.09 8.81 3.27 2.69*
(mmHg). Female 69.28
3 Mean Arterial Pressure Male 75.81 17.73 5.98 2.96*
(mmHg). Female 93.54
4 | Pulse pressure Male 48.83 0.92 2.98 0.31
(mmHg). Female 4791
5 | Pulse Rate (Beat/Minute) Male 95.23 0.84 4.57 0.18
Female 94.39
6 | PEFR Male 309.95 | 126.05 15.62 8.07*
Female 436.00

*Significant at .05 level
t.05 (38) = 2.02

It is evident from Table 4, that statistically significant differences were found between
male and female runners on diastolic pressure, mean arterial pressure and peak expiratory flow
rate, as the obtained t-values of 2.69, 2.96 and 8.07 respectively were higher than the required
value of t.05(38)=2.02. But the significant differences were not found between male and female
runners on systolic blood pressure, pulse pressure and pulse rate, as the obtained t-values of
1.89,0.31 and 0.18 respectively were less than the required value of t.05(38)=2.02.
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4. DISCUSSION

The descriptive statistics for anthropometric parameters i.e. age, height, weight , and
body mass index (BMI values) was computed in a sample of 40 subjects from state of
Chhattisgarh and presented in table-1. The mean values of age and height for the male runners
were 22.78+2.26 yrs and 156.23+4.39 cm respectively ~ while that for male runners were
significantly higher (p<0.05) than their female counter parts. Weight mean value for male
runners(48.05+ 4.79 kg) was significantly lower than that for female runners 55.61+ 5.51 kg
making an overall mean difference in weight of 7.56. BMI kg/m” mean value for female runners
(20.53+2.62 kg/m?) were higher than that for male runners(19.00+4.79 kg/m?) making an overall
mean difference in BMI of 1.53 kg/m2. The male and female runners were found to have a
normal BMI values. BMI is a useful measure of overweight and obesity. It is calculated from
your height and weight. BMI is an estimate of body fat and a good gauge of your risk for
diseases that can occur with more body fat.

To find out the significant difference between male and female runners in their
anthropometric parameters, t-ratio was computed and data pertaining to this has been presented
in table2. The results of the data analysis revealed the statistically significant differences
between male and female runners on age, height and weight. But the significant difference was
not found between male and female runners on body mass index

The descriptive statistics for physiological parameters i.e. systolic blood pressure ,
diastolic pressure, mean arterial pressure , pulse pressure and peak expiratory flow rate, was
computed in a sample of 40 subjects from state of Chhattisgarh and presented in table-3. The
mean values of diastolic pressure (78.09+7.79 mmHg) and mean arterial pressure(75.8148.38
mmHg) for the male runners were significantly higher (p<0.05) than their female counter parts.
But the mean value for male runners of PEFR (309.95+44.59 LPM)) was significantly lower
than that for female runners (436.00+ 54.28 LPM). Mean arterial pressure (MAP) is the
perfusion pressure felt by organs in the body. A person has a MAP of 80. The MAP falls below
60 significantly below this number for an appreciable time, vitals organs will be under perfused
and will become ischemi. The mean values of systolic blood pressure (128.00+10.18 mmHg) ,
pulse pressure(48.83.00+£10.67 mmHg) and pulse rate (95.23+13.81 beat/minute) for the male
runners were also higher, but insignificant than their female counter parts. An increased pulse
pressure from 40 may occur during exercise or in individuals with atherosclerosis of the larger
arteries due to increased SBP. A decreased pulse pressure may be found in cardiac failure or
hypovolemia.

To find out the significant difference between male and female runners in their
physiological parameters, t-ratio was computed and data pertaining to this has been presented in
table4. The results of the data analysis revealed the statistically significant differences were
found between male and female runners on diastolic pressure, mean arterial pressure and peak
expiratory flow rate. But the significant differences were not found between male and female
runners on systolic blood pressure, pulse pressure and pulse rate

5. CONCLUSIONS

1. Female runners were found taller, heavier and more fatty in comparison of male counter
parts.

2. Male and female runners were found free from health hazards .

3. Significant difference was found between male and female runners on age, height,
weight .
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4. Insignificant difference was observed between male and female runners in their body
mass index (BMI.

5. Male runners were found to have greater in amount in all physiological parameters except
peak flow expiratory rate (PFIR) than their counter parts.

6. Female runners were found to have greater degree of peak flow expiratory rate than did
male runners.

7. Male and female runners did not differ significantly in systolic blood pressure, pulse
pressure and pulse rate parameters of physiology.

8. Male and female runners had variation in diastolic blood pressure, mean arterial

pressure (MRP) and peak flow expiratory rate (PFIR) parameters of physiology
6. FUTURE DIRECTION FOR RESEARCH

1. Present investigation may be conducted on athletes of team, individual and combat
games.

2. Study may be replicated on more population of runners at their participation of different
levels.

3. Correlation study may be conducted between anthropometric and physiological
parameters of male and female runners.
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